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Abstract: In January 2000, the last Pyrenean wild goat, 
Capra pyrenaica pyrenaica, died in Ordesa National Park 
in the Spanish Pyrenees. Since that time, there has been 
an intense debate over the possibility of using individuals 
from other extant subspecies to restore the Iberian wild 
goat C. pyrenaica in the Pyrenees. In the late 1990s, some 
Iberian wild goats of the hispanica subspecies escaped 
from an enclosure in Guara Nature Park, also in the 
Spanish Pyrenees. Between 2006 and 2012, four annual 
counts were conducted to quantify the demographics of 
the population. This expanding but isolated population 
numbered at least 86 free-living Iberian wild goats in 2012, 
reproducing in the wild with a positive increasing trend 
(λ = 1.067). Given the small number of original animals that 
escaped, new releases are necessary to insure the genetic 
variability of the small population, but only if a clear 
decision on its conservation is finally made. In addition, 
the population is sympatric with a population of several 
hundred feral goats, C. hircus, which should be monitored 
closely, in order to detect any problems with competence 
or hybridization, although the latter has not been demon-
strated in the wild.
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Introduction
Historically, the Pyrenean wild goat Capra pyrenaica 
pyrenaica Schinz 1838, occupied both sides of the Pyrenees 
(Astre 1952, García-González et al. 1996). However, in 2000, 
the subspecies became extinct when a falling fir Abies 
alba killed the last female in Ordesa and Monte Perdido 
National Park (ONP) (Fernández de Luco et al. 2000). The 
extinction came as a result of a long period of persecu-
tion and habitat loss that occurred over several centuries 
(García-González and Herrero 1999). Currently, there are 
two extant subspecies of the Iberian wild goat, namely, C. 
pyrenaica: C. p. hispanica (Schimper 1848), which occupies 
the south and eastern regions of the Iberian Peninsula, and 
C. p. victoriae (Cabrera 1911), which occurs in the central 
and northwestern regions of the peninsula (Pérez et  al. 
2002). Other authors call C. pyrenaica Iberian or Spanish 
ibex (Moço et  al. 2006), which we consider incorrect, as 
other authors have done (Schaller 1977, Pidancier et  al. 
2006). Thus, in this work, we use the term Iberian wild 
goat. After one century of absence, C. pyrenaica recently 
re-colonized northern Portugal after animals belonging to 
the victoriae subspecies escaped from an enclosure (Moço 
et al. 2006). In recent decades, populations have expanded 
throughout the Iberian Peninsula (Pérez et  al. 2002). C. 
pyrenaica is considered a species of Least Concern by the 
International Union for Conservation of Nature (IUCN) 
(Herrero and Pérez 2008), although the size of most of the 
50 populations and subpopulations have yet to be assessed 
adequately and even though its numbers and densities 
continue to increase (Acevedo and Cassinello 2009).
Two projects were drafted for the reintroduction of 
the species in the Pyrenees (Herrero et  al. 2002, Crampe 
et  al. 2012). These projects involved identifying potential 
suit able areas for the experimental release of the animals 
based on the characteristics of the areas where Iberian 
wild goat populations have persisted in recent years. The 
analysis of these experiences can be resumed largely due 
to the importance of identifying large areas that are suit-
able for Iberian wild goats in the Pyrenees and protected 
areas. Recently, some models have examined habitat suit-
ability for the whole Peninsula (Acevedo and Real 2011).
Since the mid-1990s, observations of the Iberian 
wild goats (Capra pyrenaica hispanica) originally from 
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the Sierra de Cazorla (Andalusia), which escaped from 
a fenced hunting enclosure, have been documented 
in Guara Nature Park in the Spanish Pre-Pyrenees 
(Ebronatura 1996, Herrero et  al. 2006). The number of 
original founders (probably few) and the number that 
escaped from the enclosure are unknown.
In this paper, we document the status of the Guara 
Nature Park Iberian wild goat population, including its 
distribution, size, and structure. We also address some of 
the challenges to the conservation of Iberian wild goat in 
the Pyrenees as well as the prospects for re-colonization 
in the region.
Materials and methods
In four field sessions per year (April, June, October, and 
November-December), Iberian wild goats were counted 
from five fixed points with good visibility (Nievergelt 1981), 
using binoculars and spotting scopes. The sampling proto-
col was based on previous testimonies on the presence of the 
species. All of the surveys occurred for at least 3 h after dawn 
(2006–2012) and also in late afternoon (2006 and 2007), 
which were the periods when Iberian goats were most active 
(Escós and Alados 1988). With the assistance of the rangers 
of Guara Nature Park and other volunteers, we recorded the 
sex and age of the animals, with individuals assigned to one 
of the following age-sex classes: kids, 1- and 2-year-old year-
lings, adult females, young males (3–6 years), middle age 
males (7–10 years), and old males ( > 10 years).
In 2007 a 1-year-old female Iberian wild goat was 
observed during a mammal tracks survey near Canciás 
Massif (CM) (42° 27′ 5″ N; 0° 7′ 21″), 10 km north of Guara 
Nature Park. Then, in the spring of 2008, two groups of 
Iberian wild goats were observed at CM during a survey of 
griffon vultures Gyps fulvus. For these reasons, beginning 
in the autumn of 2008, one fixed point and one set of simul-
taneous itinerary surveys were conducted in CM four times 
per year. When the same observations were obtained in a 
new area in Guara Nature Park (Balced), two new fix points 
were conducted there during 2011 and 2012. The locations 
of all of the groups were mapped using a geographic infor-
mation system. The area occupied by the groups was esti-
mated based on the minimum convex polygon method.
Changes in the annual number of Iberian wild goats as 
a function of time were analyzed using Poisson regression 
(Kleinbaum et al. 1988, Doménech and Navarro 2005), in 
which the dependent variable was a count that followed 
the Poisson distribution. We defined a generalized linear 
model fit with the GLM procedure of R (R Development 
Core Team 2012), with the response variable given by the 
annual count of Iberian wild goat, a Poisson error distri-
bution, and a natural log link function for the exponential 
growth model, for which the parameter b can be inter-
preted as r or the intrinsic rate of increase, and lambda λ 
coming from the r neperian antilog.
Study area
Guara Nature Park (42° 16′ 38″ N; 0° 7′ 59″ W) covers a 
40-km-long S Pre-Pyrenean E-W mountain range of 81,494 
ha, where the elevation ranges between 430  m and 2077 
m, which means that the landscape has a rough relief and 
steep slopes. Half of the surface consists of shrubs (Echi-
nospartum horridum, Juniperus communis, Buxus semper-
virens), one fourth consists of forest (mainly Quercus ilex, 
Pinus sylvestris, Pinus nigra, Quercus humilis, Pinus unci-
nata and Fagus sylvatica, in decreasing order of impor-
tance), and one-fourth is rock. Hunting is prohibited in 
about a quarter of the park, and the remainder comprises 
48 hunting grounds that are managed by local hunters. 
Of these, one fenced hunting ground was where the wild 
goats escaped (Bastarás 42° 14′ 22,87″ N; 0° 8′ 17,70″ W). The 
primary game animal is wild boar Sus scrofa and over 1000 
are harvested each year. The Iberian wild goats co-exist 
with other wild ungulates (roe deer, Capreolus capreolus; 
red deer, Cervus elaphus) and several hundred feral goats 
C. hircus (Herrero et  al. 2013). For additional information 
on the study area, see Herrero et al. (2006) and Paula et al. 
(2006) for the area’s long-term monitoring ecological plan.
Results
Iberian wild goats occupied the Guara Nature Park and 
CM in the Spanish Pyrenees (Figure 1). The demographics 
of the population are presented in Table 1. The sex ratio of 
the population was biased towards males, annual produc-
tivity was variable, and the area occupied by the popula-
tion had increased (Table 1 and Figure 1). In both massifs, 
Iberian wild goats were sympatric with feral goats, but 
permanent mixed groups did not occur. The population 
showed a positive increasing trend (λ = 1.067; CI = 95%: 
1.015 to 1.12; p < 0.001).
Discussion and conclusions
The population of Iberian wild goat in Guara Nature Park 
appeared to have a reproductive rate and population 
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Figure 1 Presence of Iberian wild goat in Guara Nature Park in the Spanish Pyrenees between 2006 and 2012.
Table 1 Iberian wild goat population structure in Guara Nature Park 
(2006–2012). 
2006 2007 2008 2009 2010 2011 2012
Adult males 14 25 27+1 24+1 17 31 35
Adult females 22 17 15+1 13 12 21+1 35
Yearlings 6 1 4+1 6 2 10 9
Kids 15 8 7 4 6 6 7
Total 57 51 53+3 47+1 37 68+1 86
Sex ratio M/F 0.64 1.47 1.80 1.85 1.42 1.48 1
Productivity 68 47 47 31 50 29 20
MCP (km2) 35 79 176 231 191 380 169
1Animals seen in Canciás Massif. MCP, Minimum convex polygon.
structure, which were within the range of the rest of pop-
ulations (Alados and Escós 2003), and slowly expanded 
into neighboring areas.
The Iberian wild goat population in Guara Nature 
Park was isolated from others (Marco et al. 2011). Popu-
lations founded by a small number of individuals and, 
therefore, probably with low genetic diversity, can face 
greater challenges than those with high genetic diver-
sity (e.g., Moço et  al. 2006, Granados et  al. 2007). For 
instance, differences in the amount of genetic diversity 
might be one of the reasons why the species is sensi-
tive to mange Sarcoptes scaibiei, which is a disease 
that threatens the species in different parts of its 
range (León-Vizcaino et al. 1999). The translocation of 
animals with high genetic diversity from nearby large 
populations should be a priority for the management of 
this population at this stage of the re-colonization, that 
is, when the release of new individuals can dramati-
cally increase the genetic variability of the population 
(Frankham 2005).
The role of enclosures and the animals that escape 
from them both represent the origin of the Portuguese 
(Moço et  al. 2006) and Pyrenean populations of Iberian 
wild goat. These unintended re-introductions pose 
the same conservation problems associated with low 
genetic variability, which compromise the viability of 
these populations. The IUCN (2012) recommended that 
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re-introductions should include the pre- and post-release 
control and monitoring of the individuals released.
Feral goats comprised the most important population 
of the Capra species in the area, and there were about 700 
individuals in Guara Nature Park in 1995 (Gortázar et al. 
1997). In 2009, the park had 941 individuals, with another 
10 in CM (García-Serrano et al. 2009, Herrero et al. 2013). 
No competence interactions were observed between both 
species, in spite of what had been proposed in South-
ern Iberia for kept domestic goats and Iberian wild goats 
(Acevedo et al. 2007). Habitat overlap was clear and food 
habits were also highly overlapped, with feral goats using 
trophic resources more like Iberian wild goats than domes-
tic goats (Aldezabal and Garin 2000). The overall sanitary 
status of the feral goats was healthy, and no particular 
pathology affected this population (Gortázar et al. 1997).
Some Capra species hybridize in the wild. Alpine ibex 
C. ibex and feral goats hybridize to an exceptional degree, 
but it is not a conservation concern (Giacometti et al. 2004). 
Although the popular view is that hybrids exist in several 
areas within its distribution range (J. Pérez, D. Fernández 
de Luco, J. Granados, P. Fandos and J.-P. Crampe, pers. 
comm.), there is no scientific evidence that feral goats and 
Iberian wild goats hybridize in the wild (Granados et al. 
1997, 2007, 2008, Pérez et al. 2002, Alados and Escós 2003, 
Herrero and Pérez 2008, Acevedo et al. 2009). Hybrids have 
occurred in captivity (Fernández-Arias et al. 1999, Alasaad 
et al. 2012), through in-vitro fertilization (Fernández-Arias 
et al. 2001) and natural copulation after a long period of 
cohabitation between male Iberian wild goats and domes-
tic female goats (Fernández-Arias pers. com.). Moreover, 
it seems that some physiological reproductive incompat-
ibility between both domestic and wild goat could exist 
(Fernández-Arias et  al. 1999). This could explain why 
those species have coexisted for several millennia on the 
Iberian Peninsula, without affecting the genetic identity 
of the Iberian wild goat. Differences in behavior might 
also limit or prevent inter-breeding but. Nevertheless, the 
coexistence of a small population of Iberian wild goat and 
a large population of feral goats is a situation that should 
be monitored closely. The existence of this population, 
which originated from an unintentional escape, does not 
follow IUCN standards for re-introductions (2012), and 
belongs to a population that is genetically distant from the 
extinct Pyrenean wild goat (Manceau et  al. 1999). Thus, 
monitoring should continue, along with the study of this 
population’s interactions with feral domestic goats; fur-
thermore, its future must be decided as soon as possible, 
considering eradication or restocking (Pérez et al. 2012).
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